A rare complication of Meckel's diverticulum: A fistula between Meckel's diverticulum and the appendix  by Yang, Ping-Fu et al.
Asian Journal of Surgery (2012) 35, 163e165Available online at www.sciencedirect.com
journal homepage: www.e-asianjournalsurgery.comCASE REPORT
A rare complication of Meckel’s diverticulum: A
fistula between Meckel’s diverticulum and the
appendixPing-Fu Yang a, Chau-Yun Chen b,c, Fang-Jung Yu d, Sheau-Fang Yang e,
Yi Ting Chen e, Li-Chun Kao a, Jaw-Yuan Wang a,f,g,h,i,*aDivision of Gastroenterology and General Surgery, Department of Surgery, Kaohsiung Medical University Hospital,
Kaohsiung, Taiwan
bDepartment of Radiology, Faculty of Medicine, College of Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan
cDepartment of Radiology, Kaohsiung Medical University Hospital, Kaohsiung Medical University, Kaohsiung, Taiwan
dDivision of Gastroenterology, Department of Internal Medicine, Kaohsiung Medical University Hospital, Kaohsiung, Taiwan
eDepartment of Pathology, Kaohsiung Medical University Hospital, Kaohsiung Medical University, Kaohsiung, Taiwan
fDepartment of Surgery, Faculty of Medicine, College of Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan
gGraduate Institute of Medicine, College of Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan
hDepartment of Medical Genetics, College of Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan
iCancer Center, Kaohsiung Medical University Hospital, Kaohsiung, Taiwan
Received 12 April 2011; received in revised form 3 August 2011; accepted 19 January 2012
Available online 22 May 2012KEYWORDS
complications;
fistula;
Meckel diverticulum* Corresponding author. Division of G
Kaohsiung Medical University, 100 Tzy
E-mail address: jayuwa@cc.kmu.e
1015-9584/$36 Copyright ª 2012, Asia
doi:10.1016/j.asjsur.2012.04.018Summary Meckel diverticulum is the most common congenital anomaly of the small intes-
tine, occurring in about 2%e4% of the population. Meckel diverticulum results from incomplete
closure of the omphalomesenteric duct. The presentation of symptomatic Meckel diverticulum
includes gastrointestinal hemorrhage, intestinal obstruction, volvulus, intussusception, diver-
ticulitis, and neoplasms. The development of fistula is an extremely rare complication.
Previous literature has even shown an enterocolonic fistula, a vesicodiverticular fistula, ileor-
ectal fistula, and fistula-in-ano. To the best of our knowledge, we present the first case of the
fistula complicated between Meckel diverticulum and the appendix in a review of the English
literature.
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164 P.-F. Yang et al.1. Introduction diverticulum and the appendix, which has not been re-Meckel diverticulum is the most common congenital
anomaly of the small intestine, occurring in about 2%e4% of
the population.1 The etiology of Meckel diverticulum arises
from the incomplete closure of the omphalomesenteric
duct.2 Meckel diverticulum is typically found at anti-
mesenteric side of distal ileum within 90 cm from ileocecal
valve in more than 90% of cases.3
Heterotopic tissue within the Meckel diverticulum most
commonly is gastric mucosa (50% of all Meckel diverticula).
Heterotopic gastric mucosa causes ulceration and
bleeding.4 Pancreatic mucosa is identified in about 5% of
diverticula; less commonly, these diverticula may include
colonic mucosa. Most Meckel diverticula are found inci-
dentally by autopsy, laparotomy, or barium studies. Clin-
ical manifestations of Meckel diverticulum are variant such
as abdominal pain, vomiting, tarry stool, currant-jelly
stool, and palpable mass. The chief clinical presentation
is gastrointestinal bleeding in about 25%e50% of symp-
tomatic Meckel’s diverticulum. The other presentation is
intestinal obstruction, volvulus, intussusception, and
diverticulitis. More rare complications include benign
neoplasms reported as leiomyomas, angiomas, and lipomas.
Malignant neoplasms include adenocarcinoma, sarcoma,
and carcinoid tumor.5 The fistula formation is an extremely
rare complication of Meckel diverticulum. We present this
case complicated with the fistula between MeckelFigure 1 Fistula (arrow) of Meckel diverticulum and apex of appported previously in the English literature.
2. Case report
A man 18 years of age came to our outpatient department
and was hospitalized because of tarry stool. There were no
other associated gastrointestinal symptoms and signs, such
as nausea, vomiting, epigastralgia, abdominal pain, or
diarrhea. A series of tests revealed the following: hemo-
globin level of 8.9 mg/dL; abdominal computed tomog-
raphy (CT) scan showed a Meckel diverticulum with
infection and one polypoid lesion within the diverticulum
(Fig. 1); and echnetium-99melabeled ectopic gastric
mucosal scintigraphy showed a focal radiotracer uptake in
the middle abdomen (at the level of aortic bifurcation)
since 15-minute image and increased radioactivity with
time as gastric mucosa pattern, synchronized.
Exploratory laparotomy was performed due to persistent
gastrointestinal hemorrhage. We find a connection band
between Meckel diverticulum and the appendix. Segmental
resection of the ileum and appendectomy were performed.
The specimen revealed a fistula formation between Meckel
diverticulum and the apex of appendix (Fig. 2). The
pathology report showed that the Meckel diverticulum
contained heterotopic gastric mucosa, submucosa, and
muscularis propria. The connection tract between the apex
of the appendix and Meckel diverticulum is identified in theendix; (A) coronal view; (B) axial view; and (C) sagittal view.
Figure 2 Appendix (short black arrow), fistula (white arrow),
and Meckel diverticulum (long black arrow). The ileum
measures 7 cm in length and 5.2 cm in width. The appendix
measures 6 cm in length and 1.1 cm in diameter. The mass
lesion measures 3.7  2.5  1.4 cm in size. Grossly, the mucosa
of the small intestine is edematous and congested. After
dissection of the appendix, it shows connection between the
apex of the appendix and the mass lesion.
Rare complication of Meckel’s diverticulum 165microscopic photograph (Fig. 3). The patient recovered
uneventfully and no more episodes of tarry stool were
noted in the subsequent follow-up in the outpatient
department.3. Discussion
The complications of Meckel diverticulum include ulcera-
tion, hemorrhage, intussusception, intestinal obstruction,
perforation and, very rarely, vesicodiverticular fistula andFigure 3 Pathologic photograph (hematoxylin and eosin
stain, 20) reveals the connection tract (arrowhead) between
the appendix (long black arrow) and Meckel diverticulum (short
black arrow).tumors (carcinoid tumour, sarcoma, stromal tumor, carci-
noma, adenocarcinoma, and intraductal papillary mucinous
adenoma of the pancreatic tissue). The incidence of the
complications of Meckel diverticulum was 25% according to
Meckel.1 In adults, the usual complications of Meckel
diverticulum are obstruction (14%e53%), ulceration (54%),
diverticulitis, and perforation. Nevertheless, in children,
the most common complication is hemorrhage.1
It is a common complication that fistula formations are
found between other hollow organs among colonic diver-
ticular disease; however, the fistula with Meckel divertic-
ulum is extremely rare. The literature concerning fistula
related to Meckel diverticulum mentioned previously
included an enterocolonic fistula,6 a vesicodiverticular
fistula,7 ileorectal fistula,8 and Meckel diverticulum with
fistula-in-ano.9 The fistula formation is related to the
inflammation in Meckel diverticulum and the involvement
to the adjacent visceral organ. The aim of surgical treat-
ment was to resect the inflamed Meckel’s diverticulum and
close the fistula.
Surgical resection (diverticulectomy or segmental
resection of ileum) is the best treatment option for symp-
tomatic Meckel diverticulum.1 Simple diverticulectomy is
suitable for Meckel diverticulum with a narrow base.
Segmental resection of ileum and anastomosis should be
considered in those cases that involve adjacent ileum with
inflammation.10 In this case, segmental bowel resection
was done due to inflammation of adjacent ileum and fistula
formation with the appendix.
Herein,wepresent thefirst caseof thefistulabetween the
Meckel diverticulum and the appendix that has not been re-
ported previously. Although such cases are rarely encoun-
tered, surgeons should be aware of this possibility to avoid
misdiagnosis, which could lead to progression of this disease.References
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